Three-dimensional analysis of single particles by electron microscopy: sample preparation and data acquisition.
Electron microscopy of single particles has recently become a very popular field in both biological and material sciences. It might be difficult for a novice researcher new to this field to know how to start tackling a new project. This chapter is designed to serve as a guideline for anyone starting a new project to determine a three-dimensional structure using single-particle techniques. The chapter describes the basic techniques necessary to prepare the samples and acquire the data to calculate a three-dimensional reconstruction in easy-to-understand, step-by-step instructions. It starts with the basic preparation of support films and the usage of a variety of staining techniques needed to assess the quality of the sample and the viability of the project. It ends with a detailed description of vitreous ice preparations designed to acquire high-resolution structural information. Guidelines and tips are given on how to record the best images with an electron microscope. Although this chapter is geared to researchers new to the field, experts might find it not only useful as a reference but also valuable because of the number of practical tips included.